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Name of the invention: manufacturing method for a two part molded fiber body for fiber 
reinforced parts 

Application No. of the patent: S 62-1 15487 
Date of application: May 12, 1987 
Inventor: KeisukeBan 

K.K. Honda Technical Research Center, 4-1 1-chome Chuo, Wako-shi, Saitama, 
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Applicant: Honda Manufacturing Co. Ltd. 

1-1 2-chome Minami-Aoyama, Minato-ku, Tokyo 
Assigned Representative: Kein Ochiai, Patent Attorney 
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Detailed Report 

1 . Name of the invention 

a manufacturing method for a two part molded fiber body for fiber reinforced parts 

2. Sphere of application of patent 
(claim 1) 

It is regarding a manufacturing method for a two part molded fiber body for fiber 
reinforced parts which has the following features: The second molded fiber body is 
formed by wrapping part of the first molded fiber body to keep the predetermined shape. 
At the same time, the second molded fiber body and the first molded fiber body are united, 
and then at least the second molded fiber body is sintered. 

(claim 2) 

It is regarding the manufacturing method for a two part molded fiber body for fiber 
reinforced parts in claim 1 where the first molded fiber body consists of long unidirectional 
reinforcing fibers while the second molded fiber body consists of short reinforcing fibers 
arranged at random. 

(claim 3) 

It is regarding the manufacturing method for a two part molded fiber body for fiber 
reinforced parts in claim 1 or 2 where the long reinforcing fibers in the first molded fiber 
body are metal fibers while the short reinforcing fibers in the second molded fiber body are 
silicon carbide whiskers. 
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(claim 4) 

It is regarding the manufacturing method for a two part molded fiber body for fiber 
reinforced parts in claim 1 or 2 where long reinforcing fibers in the first molded fiber body 
are carbon fibers while the short reinforcing fibers in the second molded fiber body are 
silicon carbide whiskers. 

(claim 5) 

It is regarding the manufacturing method for a two part molded fiber body for fiber 
reinforced parts in claim 1, 2, 3, or 4, where the fiber reinforcing parts are connecting rods 
for an internal combustion engine ; the first molded fiber body is used for the main link; 
the second molded fiber body is used for reinforcing the small end and the big end . 

3 .Detailed explanation of the invention 

A: object of this invention 

(1) field of industrial use 

This invention is regarding a manufacturing method for a two part molded fiber body 
where the two parts are joined for use in manufacturing fiber reinforced parts. 

(2) prior art 

Former manufacturing methods for this kind of two part molded fiber body are well 
known. In one method, the first and the second molded fiber body are formed 
individually, and a sintering process is applied to both molded bodies. After that, part of 
the first molded fiber body is joined to a hole in the second molded fiber body. If 
necessary, the joint is bonded using adhesive. 

(3) problem that this invention tries to solve 

However, two part molded fiber bodies obtained by this method, have areas without 
reinforcing fiber due to clearance between the first and the second molded fiber bodies. 
Since this area is a single matrix between the fiber reinforced parts, it fatigues easily due to 
concentrated stress and the fact that this area has low strength. 

The object of this invention is to offer a manufacturing method for a two part molded 
fiber body which does have these problems. 

B. Constitution of the invention 

(1) Step for solution 

This invention has the following features: The second molded fiber body is formed by 
wrapping the first molded fiber body to keep the predetermined shape. At the same time, 
the second molded fiber body and the first molded fiber body are united, and at least the 
second molded fiber body is sintered. 

(2) Function 

As stated above, if the first and second molded fiber bodies are united during molding 
of the second molded fiber body, there will be no areas void of fiber reinforcements. 
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By sintering aftre molding, a two part molded fiber body with high bonding strength 
can be obtained. 

(3) Example of practice 

Figure 1 shows a two part molded fiber body Fi; figure 2 shows a connecting rod CI 
reinforced with the two part molded fiber body Fi for an internal combustion engine. The 
connecting rod is a fiber reinforced light alloy such as aluminium. 

Two part molded fiber body F 2 consists of a main link 1 made from the the first 
molded fiber body, and an annular body 2 made from the second molded fiber body on 
both ends of the link 1, and a semi-annular body 2 2 . The link 1 is used for reinforcing the 
main part 3 of connecting rod Ci; annular body 2i is for the small end 4 iy the semi-circular 
body 2 2 is for the big end 4 2 . 

The link 1 has long metal fiber such as stainless steel or carbon fiber in the axial 
direction to improve the bending strength of the main part 3. The annular body 2\ and 
semi circular body 2 2 consist short reinforcing fiber such as silicon carbide whiskers 
arranged at random. 

The manufacturing process for the two part molded fiber body FI is as follows. 

First, carbon fiber with binder is inserted into a tube-shaped mold. Next, it is heated 
for one hour at 400°C under an argon atmosphereto form a link 1 with 30 % fiber volume 
fraction (Vf). 

Next, as shown in figure 3 and figure 4, the link 1 is put between upper and lower 
parts 5 1, 5 2 of the annular body mold 5 that has been preheated to 600°C and one end 
penetrates into the cavity 6. The punch 7 is removed from the upper mold 5i, and silicon 
carbide whiskers with binder is used to fill the cavity 6. The silicon carbide whiskers are 
pressurized by the punch 7, and the annular body 2i is compressed and molded around the 
link 1. By this process, the link 1 and annular body 2i are united. 

By a similar method, the semi circular body 2z is compressed and molded around the 
link 1. In this case, the fiber volume fraction (Vf) of the annular body 2i and the semi 
circular body 2 2 is 50 %. 

After that, the link 1, annular body 2, and semi circular body 2 2 which have been 
united are sinteredat 900°C for 2 hours under argon atmosphere, and the fibers in the link 
1, etc., are bonded by the binder. 

The two part molded fiber body FI obtained using the above method will have no 
areas which are not reinforced between the link 1, annular body 2, and semi circular body 
2z. This will prevent fatigue due to stress concsntration in the CI and also can improve its 
strength. 

The bond strength between the link 1 and annular body 2 U etc., is high. Therefore, 
when the connecting rod is cast, there will be no relative motion between the link 1, the 
annular body 2\, and the semi circular body 2 2 in the metal mold during casting. 
Furthermore, it is easy to handle. 

In this manufacturing method, although each part can be sintered seperately, if the 
components are sintered simultaneously, the manufacturing process is simpler. 

Figure 5 shows a connecting rod which uses a deformed example of a two part molded 
fiber body. In this connecting rod C 2 , the big end 4 2 of the two part molded fiber body F 2 
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is just molded into a square block 2 3 . This reinforces the big end 4z against shock from 
the crank shaft. 

Also, this invention is not limited to manufacturing connecting rods only, and it can be 
applied to manufacturing of other fiber reinforced parts. 

C. Effects of this invention 

According to this invention, a two part molded fiber body which does not have 
voids at the joint between the first and second molded fiber bodies can be obtained. This 
increas the strength of the fiber reinforced parts. In addition, the bond strength between 
the molded fiber bodies is high. Therefore, during casting of fiber reinforced parts, there 
will be no relative motion position between the molded fiber bodies as they are placed into 
the mold or during the casting process. Furthermore, handling is easy. 

4. Simple explanation of figures 

Figure 1 is a vertical section of a two part molded fiber body obtained from this invention; 
figure 2 is vertical section of a connecting rod; figure 3 shows part of the molding process; 
figure 4 is section IV-IV in figure 3; figure 5 is a vertical section of a deformed example of 
a connecting rod. 

CI, C 2 : fiber reinforcing parts for a connecting rod 

Fl, Fz; two part molded fiber body 

1 : first molded fiber body which forms the link 

2i, 22, 23: annular body, semi circular body, square block used as the second molded fiber 
body 

Applicant: Honda Manufacturing Co. Ltd. 

Assigned Representative: Kein Ochiai, Patent Attorney 
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